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ARTICLE 1. GENERAL PROVISIONS

Section 101. Statement of Findings

The governing body of the municipality finds that;

A

Inadequate management of accelerated stormwater runoff resulting from development
throughout a watershed increases flood flows and velocities, contributes to erosion and
sedimentation, degrades water quality, overtaxes the carrying capacity of existing streams
and storm sewers, greatly increases the cost of public facilities to convey and manage
stormwater, undermines floodplain management and flood reduction efforts in upstream
and downstream communities, reduces groundwater recharge, and threatens public health
and safety.

A comprehensive program of stormwater management, including reasonable regulation of
deveiopment and activities causing accelerated erosion, is fundamental to the public health,
safety, welfare, and the protection of the people of the municipality and all the people of the
Commonwealth, their resources, and the environment.

Section 102. Purpose

The purpose of this comprehensive stormwater management ordinance is to promote heaith,
safety, and welfare within Hilltown Township by minimizing the damages described in Section
101.A of this Ordinance through provisions designed to:

A

Manage accelerated runoff and ercsion and sedimentation problems at their source by
regulating activities that cause these probiems.

Utilize and preserve the existing natural drainage systems.

Maintain the pre-development volume of groundwater recharge and prevent degradation of
groundwater guality.

Maintain the pre-development peak and volume of stormwater runoff and prevent
degradation of surface water quality.

Minimize nonpoint source pollutant loadings to the ground and surface waters.
Minimize impacts on stream temperatures.

Maintain existing flows and quality of streams and watercourses in the municipality and the
Commonwealth.

Preserve and restore the flood-carrying capacity of streams.

Provide proper maintenance of all permanent stormwater management facilities that are
constructed in the municipality.

Provide performance standards and design criteria for watershed-wide stormwater
management and planning.






considered. Exemption shall not relieve the applicant from implementing such measures
as are necessary {o protect health, safety, and property.

Stormwater Management Exemption Criteria

Total Parcel Size  Minimum Distance (ft.)* Impervious Area Exemption (sq. ft.)

(Maximum)

0-05acre 10 ft. 1,200 sq. ft.
>0.5-1acre 50 ft. 2,500 sq. ft.
>1-2acres 100 ft. 4,000 sq. ft,
> 2 -5 acres 250 ft. 5,000 sq. ft.
> 5 acres 500 ft. 7,500 sq. ft.

*

The minimum setback distance is measured between the proposed impervious area
(excluding driveway access) and/or stormwater control/structure discharge point to the
downsiope property boundary. in lieu of meeting the minimum distance criteria, the
applicant may provide documentation from a Registered Professional Engineer in the
Commonweatith of Pennsylvania that the increased flows from the site leaves the site in
the same manner as the pre-development condition, and that there will be no adverse
affects to properties along the path of flow(s), or that the increased flow(s) will reach a
natural watercourse or an existing stormwater management structure before adversely
affecting any property afong the path of the flow(s).

B. The municipality, upon request by the applicant, may grant an exemption from the
provisions of this Ordinance for a project qualifying under Section 105.A. If an exemption
is granted, the municipality shall require the developer to pay a fee in an amount
established by separate Resolution of the Board of Supervisors to the Municipal
Stormwater Management Capital Fund.

Section 106. Repealer

Any ordinance or ordinance provision of the municipality inconsistent with any of the provisions
of this ordinance is hereby repealed to the extent of the inconsistency only.

Section 107. Severability

Should any section or provision of this ordinance be declared invalid by a court of competent
jurisdiction, such decision shall not affect the validity of any of the remaining provisions of this
ordinance.

Section 108. Compatibility with Other Ordinance Requirements

Approvals issued pursuant to this ordinance do not relieve the applicant of the responsibility to
secure required permits or approvals for activities regulated by any other applicable code, rule,
act, or ordinance.

Section 109. Modifications

The Board of Supervisors may grant a modification of the requirements of one or more
provisions of this Ordnance if the literal enforcement will exact undue hardship because of
peculiar conditions pertaining to the land in question, provided that such modification will not be
contrary to the public interest and that the purpose and intent of the Ordinance is observed.






Channel erosion The widening, deepening, and headward cutling of channels and waterways,
due to erosion caused by moderate to large floods.

Cistern An underground reservoir or tank for storing rainwater.
Conservation District Bucks Conservation District.

County Bucks County

Culvert A pipe, conduit, or similar structure including appurtenant works which conveys surface
water under or through an embankment or fill.

Dam An arfificial barrier, together with its appurtenant works, constructed for the purpose of
impounding or storing water or another fluid or semifluid, or a refuse bank, filf or structure for
highway, railroad, or other purposes which does or may impound water or another fluid or
semifluid.

Design storm The magnitude and temporal distribution of precipitation from a storm event
measured in probability of occurrence (e.g. 50-year storm) and duration {e.g. 24-hours), used in
the design and evaluation of stormwater management systems.

Designee The agent of the governing body involved with the administration, review, or
enforcement of any provisions of this crdinance by contract or memorandum of understanding.

Detention basin An impoundment structure designed to manage stormwater runoff by
temporarily storing the runoff and releasing it at a predetermined rate.

Detention district Those subareas in which some type of detention is required to meet the
plan requirements and goals of Act 167.

Developer A person, partnership, association, corporation, or other entity, or any responsible
person therein or agent thereof, that undertakes any regulated activity of this Ordinance.

Development Any man-made change to improved or unimproved real estate inciuding, but not
limited to, the construction or placement of buildings or other structures, mobiie homes, streets
and other paving, utilities, mining, dredging, filling, grading, excavation, or drilling operations,
and the subdivision of land.

Development plan The provisions for development including a planned residential
development, a plat of subdivision, all covenants relating to use, location and bulk of buildings
and other structures, intensity of use or density of development, streets, ways and parking
facilities, common open space and public facilities. The phrase “provisions of development
plan” when used in this Ordinance shall mean the written and graphic materials referred to in
this defintion.

Development site The specific tract of land for which a reguiated activity is proposed.
Downslope property line That portion of the property line of the lot, tract, or parcels of land

heing developed iocated such that all overland or pipe flow from the site would be directed
toward it.






most recent revisicn thereof; and also those areas along streams, ponds, or l[akes not identified
within the Floed Insurance Study which are inundated by the 100 year reoccurrence internal
flood.

Floodway The channel of the watercourse and those pertions of the adjeining flocdplains that
are reasconably required to carry and discharge the 100-year frequency flood. Unless otherwise
specified, the boundary of the floodway is as indicated on maps and flood insurance studies
provided by FEMA. In an area where no FEMA maps or studies have defined the boundary of
the 100-year frequency floodway, it is assumed-absent evidence to the contrary-that the
floodway extends from the stream toc 50 feet from the top of the bank of the stream.

Forest Management/Timber Operations Planning and activities necessary for the
management of forest land. These include timber inventory and preparation of forest
management plans, silvicultural treatment, cutting budgets, logging road design and
construction, timber harvesting, site preparation, and reforestation.

Freeboard A vertical distance between the elevation of the design high-water and the top of a
dam, levee, tank, basin, or diversion ridge. The space is required as a safety margin in a pond
or basin.

Grade The slope of a street, other public way, land area, drainage facility or pipe specified in
percent.

Grassed waterway A natural or constructed waterway, usually broad and shallow, covered
with erosion-resistant grasses, used to conduct surface water from cropland.

Groundwater recharge Replenishment of natural underground water supplies.

Hydric soils Soils that are categorized as poorly drained that can suppoert hydrophytic plants,
but may not do so in many cases. For the purpose of this Ordinance, hydric soils are general
wetland indicator soils. {Refer Wetlands} The following soils, classified in the Soll Survey of
Bucks and Philadelphia Counties, Pennsylvania, U.S. Department of Agriculiural, Soil
Conservation Service, July 1975, are hydric soils:

Bowmansville silt loam
Doylestown silt loam

Fallsington silt loam

Hatboro siit locam

Towhee silt loam

Towhee extremely stony silt loam

Impervious surface |mpervious surfaces are those surfaces which do not absorb precipitation
and surface water. All buildings, parking areas, driveways, roads, sidewalks, swimming pools,
and any areas containing concrete, asphalt, packed stone, compacted soils, or other equivalent
surfaces shall be considered impervicus within this definition. In addition, other areas
determined by the Township Engineer to be impervious within the meaning of this definition will
be classified as impervious surfaces.

Impoundment A retention or detention basin designed to retain stormwater runoff and release
it at a controlled rate.






Nonpoint source pollution Poiiution that enters a watery body from diffuse origins in the
watershed and does not result from discernible, confined, or discrete conveyances.

NRCS Natural Resource Conservation Service (previcusly SCS}.

Open channel A drainage element in which stormwater flows with an open surface. Open
channels include, but shall not be limited to, natural and man-made drainageways, swales,
streams, ditches, canals, and pipes flowing partly full.

Cutfall Point where water flows from a conduit, stream, or drain.

Cutlet Points of water disposal from a stream, river, lake, tidewater or arlificial drain.

Parking lot storage Invclves the use of impervious parking areas as temporary impoundments
with controlled release rates during rainstorms.

Peak discharge The maximum rate of stormwater runoff from a specific storm event.

Penn State runoff model {calibrated) The computer-based hydrologic modeling technique
adapted to the watershed for the Act 167 Plan. The model has been "calibrated" to reflect
actual recorded flow values by adjoining key mode! input parameters.

Pipe A cuivert, closed conduit, or similar structure (including appurtenances) that conveys
stormwater.

Planning Commissioen The Planning Commission of Hilltown Township.

PMF {Probable Maximum Fleod) The flood that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions that are reasonably possible in
any area. The PMF is derived from the prcbable maximum precipitation (PMP) as determined
on the basis of data obtained from the National Oceancgraphic and Atmospheric Administration
(NOAA).

Rational formula A rainfall-runoff relation used to estimate peak flow.
Recharge volume A caiculated volume of stormwater runoff from impervious areas which is
required to be infiltrated at a site and may be achieved through use of structural or non-

structural BMPs.

Regulated activities Any activity to which this Ordinance is applicable pursuant to Section 104
of this Ordinance.

Release rate The percentage of predevelopment peak rate of runoff from a site or subarea to
which the post development peak rate of runoff must be reduced to protect downstream areas.

Retention basin A basin designed to retain stormwater runoff so that a permanent pool is
established.






Stormwater management facility Any structure, natural or man-made, that, due to its
condition, design, or construction, conveys, stores, or otherwise affects stormwater runoff.
Typical stormwater management facilities include, but are not limited to, detention and retention
basins, open channels, storm sewers, pipes, and infiltration structures.

Stormwater management permit A permit issued by the township governing body after the
drainage plan has been approved. Said permit is issued prior to or with the final township
approval,

Stormwater management pfan The plan for managing stormwater runoff within the Township
adopted as required by the Act of October 4, 1978, P.L. 864, (Act 167).

Stormwater management site plan The plan prepared by the Developer or his engineer
indicating how stormwater runoff will be managed at the particular site of interest according to
this Ordinance.

Stream enclosure A bridge, culvert or other structure in excess of 100 feet in length upstream
to downstream which encloses a regulated water of this commonwealth.

Subarea The smallest drainage unit of a watershed for which stormwater management criteria
have been established in the stormwater management plan.

Subdivision The division or redivision of a lot, tract, or parcel of fand by any means into two or
more [ots, tracts, parcels or other divisions of land including changes in existing lot iines for the
purpose, whether immediate or future, of lease, transfer of ownership, or building or lot
development, provided, however, that the subdivision by lease of land for agricultural purposes
into parcels of more than ten acres, not involving any new street or easement of access or any
residential dwellings, shall be exempt.

Swale A low-lying stretch of land which gathers or carries surface water runoff.

Timber operations See Forest Management.

Time of concentration (Tc) The time for surface runoff to travel from the hydraulically most
distant point of the watershed to a point of interest within the watershed. This time is the
combined total of overland fiow time and flow time in pipes or channels, if any.

Volumetric Runoff Coefficient A variable indicative of stormwater runoff volume and
dependent con the impervious coverage for a site.

Water Quality Volume A calculated volume of stormwater runoff from impervious areas which
is required to be captured and treated at a site and may be achieved throcugh use of structural or
non-structural BMPs, Numerically, the water guality volume is a product of the volumetric runoff
coefficient, the site area, and a depth of rainfall of 1"

Watercourse An intermittent or perennial stream of water, river, brook, creek, or swale
identified on USGS or SCS mapping; and/or delineated Waters of the Commonwealth.

Waters of the Commonwealth Any and all rivers, streams, creeks, rivulets, ditches,
watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all other






ARTICLE lll. STORMWATER MANAGEMENT
Section 301. General Requirements

A.

All regulated activities in the municipality which do not fali under the exemption criteria
shown in Secticn 105 of this Ordinance shali submit a stormwater management plan
consistent with this Ordinance to the municipality for review. These criteria shall apply to
the total propcsed development even if development is to take place in stages.
Impervious surface shall include, but not be limited to, any roof, parking or driveway areas
and any new streets and sidewalks. Any areas designed to be gravel or crushed stone
shall be assumed to be impervious.

Stormwater drainage systems shall be provided in order to permit unimpeded flow along
natural watercourses, except as modified by stormwater management facilities designed
to encourage infiltration, groundwater recharge, and improved water quality.

Existing points of concentrated drainage that discharge onto adjacent property shall not
be altered without written approval of the affected property owner(s) and shall be subject
to any applicable discharge criteria specified in this ordinance.

Areas of existing sheet flow discharge shall be maintained wherever possible. If sheet
flow is proposed {c be concentrated and discharged onto adjacent property, the deveioper
must document that adequate downstream conveyance facllities exist to safely transport
the concentrated discharge, or otherwise prove that no erosion, sedimentation, flooding or
other harm will resuit from the concenirated discharge; and submit written approval from
the affected adjacent property owner(s).

Where a development sile is traversed by watercourses, drainage easements shall be
provided conforming to the line of such watercourses. The width of the easement shall be
adequate to provide for the unimpeded flow of stormwater runoff from the 100 year storm
event. Terms of the easement shall prohibit excavation, the placing of fill or structures,
and any alterations that may adversely affect the flow of stormwater within any portion of
the easement. Periodic maintenance of the easement shall be required by the landowner
to ensure proper runoff conveyance.

When it can be shown that, due to topographic conditions, natural drainageways on the
site cannot adequately provide for drainage, open channels may be constructed
conforming substantially to the line and grade of such natural drainageways. Work within
natural drainageways shall be subject to approval by PA DEP through the Joint Permit
Application process, or, where deemed appropriate by PA DEP, through the General
Permit process.

Any stormwater management facilities regulated by this Ordinance that will be located in
or adjacent to waters of the commonwealth or wetlands shall be subject to approval by PA
DEP through the Joint Permit Application process, or, where deemed appropriate by PA
DEP, the General Permit process. When there is a guestion whether wetlands may be
involved, it is the responsibiiity of the Developer or his agent to show that the land in
question cannot be classified as wetlands, otherwise approval to work in the area must be
obtained from PA DEP.

Any stormwater management facilities regulated by this Ordinance that would be located
on state highway rights-of-way, or discharge stormwater to facilities located within a state
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111 - 114, 116, 118, 119, 121-126. These subareas are not expected to incur a great
deal of development growth due to location, topography, soils, or a combination of all
three factors. Also, the location in the watershed of these sub-areas is of minor
importance in supporting the overall watershed level runoff control. Therefore, these
areas are allowed to release development runoff at a rate that does not exceed the
existing rates of runoff.

3. 90 Percent Release Rate District. Subareas included in this district are 30, 35-40, 226.
These areas are located in developing areas that have adequate drainage capacity in
the receiving waterways. A slight amount of reduction is necessary to preserve this
integrity of the receiving waterways and increase water quality of the receiving
waterways, at the request of the local municipality.

4. 75 Percent Release Rate District. Subareas included in this district are 78-80, 99, 100,
102-108, 110, 115, 117, 120. Certain subareas require the control of stormwater
runoff to a portion of the existing runoff equal to 75 percent. These =zreas are located
in upper reaches of the watershed, specifically, areas around Quakertown Borough
and Richlandtown Township which are projected to incur significant development
impacts and have existing inadequate storm conveyance facilities. Some of these
areas are expected to incur a relatively major increase in development pressure, while
some areas may not see much development at all. In order to assure uniform
watershed-level runoff controfl; however, the assignment of this release rate on a
widespread basis will uniformly restrict the future runoff in a fashion that favors no
particular sub-watershed.

D. For the purpose of implementing the provisions of the Neshaminy Creek Watershad
Stormwater Management Plan, portions of the watershed have been divided into
subareas. The delineation of subareas by number is shown on an cfficial Sub-Basin Map
which is available for inspection at the Township Office.

1. 100 Percent Release Rate District. Post-development runoff peak rate shall be
controlled to 100% of the pre-deveiopment runoff peak rate within subareas 2.1, 2.2,
241,311 and 3.12.

2. 80 Percent Release Rate District. Post-development runoff peak rate shall be
controlled to 80% of the pre-development runoff peak rate within subarea 3.2,

3. 75 Percent Release Rate District. Post-development runoff peak rate shall be
controlled to 75% of the pre-development runoff peak rate within subarea 2.3.

E. The Perkiomen Creek Watershed Stormwater Management Plan is cutrently being
prepared in accordance with Act 167. Until adoption of a stormwater management plan
for the Perkiomen Creek Watershed, the entire watershed located within Hilltown
Township shali be a 100 percent release rate district.

Section 303. Stormwater Management Implementation Provisions (Performance
Standards and Best Management Practices)

A. General Standards.

Post-development rates of runoff from any regulated activity shall not exceed the peak
release rates of runoff prior to development for the design storms specified in Watershed
Stormwater Management Plan, Section 302 of the Ordinance and using rainfall depths
given in Table 3-1 below and Figure A-2, Appendix A of this Ordinance.
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Section 305.J. The Recharge Volume may be a component of the Water Quality Volume.
If the Recharge Volume is less than the Water Quality Volume, the remaining Water
Quality Volume may be captured and treated by methods other than recharge/infiltration
BMPs.

District Boundaries - The boundaries of the Stormwater Management Districts are shown
on an official map, which is available for inspection at the municipal office. A copy of the
official map at a reduced scale is included in the Appendix D of this Ordinance. The exact
location of Stormwater Management District boundaries as they apply fo a given
development site shall be determined by mapping the boundaries using topographic
contours at an appropriate level of detail, but in no case less than 2 feet intervais {or 5 feet
intervals as applicabie). This information shall be provided as part of the Stormwater
Management Plan.

Sites Located in More Than One District - For a proposed development site located within
two or more release category subareas, the peak discharge rate from any subarea shall
be the pre-development peak discharge for that subarea muitiplied by the applicable
release rate. The calculated peak discharges shall apply regardless of whether the
grading plan changes the drainage area by subarea.

Off-Site Areas - Off-site areas that drain through a proposed development site are not
subject to release rate criteria when determining allowable peak runcff rates or volume
reduction. However, on-site drainage facilities shall be designed to safely convey off-site
flows through the development site.

Site Areas - Where the site area to be impacted by a proposed development activity differs
significantly from the total site area as determined by the municipality, the municipality
may, but is not required to, permit only the proposed impact area to be subject to the
release rate criteria.

Stormwater Conveyance Corridor Protection (Riparian Corridor Preservation and
Vegetation) — Runoff from developed areas of the site, including but not limited to areas of
impervious surface, shall be managed through a series of riparian corridor vegetation
facilities whenever possible. This will be accomplished in a manner satisfactory to the
municipality, utilizing the “Pennsylvania Handbook of Best Management Practices for
Developing Areas”, 1998, Riparian Forested Buffer, and the priority goal of the riparian
vegetation will be the reduction of thermal impacts on stormwater runoff associated with
impervious areas, with a secondary goal being the protection of capacity of existing
stormwater conveyance channels. These goals wiil be achieved through the use of design
criteria in Section 304.P of this Ordinance, and shall be in addition to any other municipal
ordinance provisions.

Regional Detention Alternatives — For certain areas within the study area, it may be more
cost-effective to provide one control facility for more than one development site than to
provide an individual control facility for each development site. The initiative and funding
for any regional runoff control alternatives are the responsibility of prospective developers.
The design of any regional contro! basins must incorporate reasonable development of the
entire upstream watershed. The peak outflow cf a regional basin would be determined on
a case-by-case basis using the hydrclogic modei of the watershed consistent with
protection of the downstream watershed areas. “Hydrologic model” refers to the
calibrated model as developed for the stormwater management plan.
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Should any stormwater management facility require a dam safety permit under PA DEP
Chapter 105, the facility shall be designed in accordance with Chapter 105 and meet the
regulations of Chapter 105 concerning dam safety which may be required to pass storms
larger than 100-year event.

Stormwater management facility outlet piping shall be Class lll reinforced O-ring concrete
pipe. A minimum of one (1) concrete anti-seep collar shall be required. Pre-cast collars
shall have a minimum thickness of eight (8) inches; field poured collars shall have a
minimum thickness of twelve {12) inches. Coilars may not be installed within two (2) feet
of pipe joints. Collars must be designed to project a minimum of two (2) feet around the
perimeter of the pipe. Maximum collar spacing is fourteen (14) times the design projection
around the perimeter.

Berms shall be constructed in accordance with requirements specified in Appendix “A”,

No stone gabion baskeis may be used in the construction of stormwater management
facilities.

Retention/detention basins:

1. Pipe outlet shall permit compiete drainage of all detained water, unless the
stormwater management facility is designed as a retention basin/pond or provides for
stormwater renovation with constructed wetlands.

2. When a detention basin is not designed as a stormwater management constructed
wetland, the stormwater management facility shall be planted with low maintenance
grass or substitute satisfactory to the Township.

3. Al detention basin bottoms intended to be maintained as lawn (i.e. recreational
fields) shall be designed with a minimum grade of 2%. As an alternative, the
detention basin may be designed with a minimum grade of 1% with underdrains to
ensure complete drainage.

4.  To minimize the visual impact of detention basins, the detention basin shall be
designed to avoid the need for safety fencing. To meet this requirement, basins shall
be designed to the following specifications:

a. Maximum depth of detained runoff shall be 24 inches for a 2 year or 10 year
storm event.

b. Maximum depth of detained runoff shall be 36 inches for a 100 year storm
event.

c. Interior slopes shall not be steeper than a ratio of 4:1 horizontal to vertical.

d. Ponded water shall never exceed a depth of 24 inches for more than four
hours.

Depths and slopes may be exceeded by permission of the Township on a case-by-
case basis if lot runoff, topography and/or existing downsteam systems make the
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10. As an alternate to the above paragraph, the Township may, at their own option,
assume responsibility of the basin and may accept dedication of the basin by the
Developer. If the retention/detention basin is dedicated or offered to the Township
for long term maintenance, the following regulations shal! apply:

a. The dedicated area shall include the entire ponded area for the 100 year storm
event and the outside slope at the berm.

b. The dedicated area shall not be considered part of the Open Space and
Recreation Land required elsewhere in the Subdivision and Land Develocpment
Ordinance and Zoning Ordinance.

c. {f fencing is necessary, the basin design shall provide a level area (2% slope)
eight feet in width on both the inside and outside of the fence, along the entire
ength of the fence for proper avcess by Townstue maintenance eguipment,
The total width of this generally level area shall be at least 16 feet. '

d.  The Developer shall provide for the special financial burden the Township will
be accepting if the Township accepts the detention basin maintenance. To
help mitigate this future financial burden, the Developer shall contribute to the
Township a cash payment in the amount of fiffteen thousand ($15,000.00)
dollars per acre, on a pro rata basis, for any detention/retention basin site or
area dedicated to the Township and being accepted by the Township. The
detention/retention basin site area is measured to the outside limit of grading
necessary to construct the basin and basin berm. The minimum contribution
for any basin, regardless of size, shall be $7,500.00. This requirement may be
modified by a Resolution of the Township, from time to time, to refiect actual
long term costs of detention basin maintenance in the Township.

Any facilities that constitute water obstructions (e.g., culverts, bridges, outfalls, or stream
enclosures), and any work involving wetlands as directed in PA DEP Chapter 105
regulations (as amended or replaced from time to time by PA DEP), shall be designed in
accordance with Chapter 105 and will require a permit from PA DEP. Any other drainage
conveyance facility that doesn't fall under Chapter 105 regulations must be able to
convey, without damage to the drainage structure or roadway, runoff from the 25-year
design storm with a minimum 1.0 foot of freeboard measured below the towest point along
the top of the roadway. Roadway crossings located within designated floodplain areas
must be able to convey runoff from a 100-year design storm with a minimum 1.0-foot of
freeboard measured below the lowest point along surface of the roadway. Any facility that
constitutes a dam as defined in PA DEP chapter 105 regulations may require a permit
under dam safety regulations. Any facility located within a PA DOT right of way must
meet PA DOT minimum design standards and permit submission requirements.

Any drainage conveyance facility and/or channel that doesn't fall under Chapter 105
regulations, must be able to convey, without damage to the drainage structure or
roadway, runoff from the 25-year design storm. Conveyance facilities to or exiting from
stormwater management facilities shall be designed to convey the design flow to or from
that structure. Roadway crossings located within designated floodplain areas must be
able to convey runoff from a 100-year design storm. Any facility located within a PA DOT
right-of-way must meet PA DOT minimum design standards and permit submission
requirements.






and should be used in conjunction with each other (e.g. vegetated swales with infiltration or
retention facilities).

1.

Infiltration Best Management Practices {BMPs) — Infiltration devices shall be selected
based upon suitability of soils and site conditions. Soil infiftration tests shall be
performed on all sites to determine suitability of the site for infiitration BMPs. Testing
shall include evaluation of selected scil horizons by soil probes, deep pits and/or
percolation measurements. The soil infiltration rate of discharge from the infiltration
area bheing used in the proposed design shail be based on these measurements.
Infiltration BMPs shall be designed in accordance with the design criteria and
specifications in Section 5 of the Pennsylvania Handbook of Best Management
Practices for Developing Areas (l1998) and shall meet the following minimum
requirements:

a. Infiltration BMPs intended to receive runoff from residential uses shall be
constructed on soils which have the following characteristics:

{1) A minimum depth of 48 inches between the intended bottom of the facility
and the seasonal high water table and/or bedrock (limiting zones). The 48-
inch minimum depth to a limiting zone requirement may be reduced to 24
inches as fong as the soil has a cation exchange capacity (CEC) of greater
than ten and/or does not have a sandy loam or loam sand texture.

(2) Infiltration rate and percolation rate of greater than 0.2 inches/hour.

b. Infiltration BMPs intended to receive runoff from non-residential uses shall be
constructed on soils that have the following characteristics:

(1} A minimum depth of 48 inches between the intended bottom of the facifity
and the seasonal high water table and/or bedrock (limiting zones),

(2) Infiltration rate and percolation rate of greater than 0.2 inches/hour.

c. Infiltration BMPs intended to recejve rooftop runoff shall be constructed on soils
that have a minimum depth of 24 inches hetween the intended bottom of the
facility and the seasonal high water table and/or bedrock {limiting zones) and
have an infiltration rate and percolation rate of greater than 0.2 inches/hour.
Approptiate measures such as leaf traps and cleanouts shall be required to
prevent clogging by vegetation.

d. Where direct discharge is permitted under the requirements of Section 302,
infittration BMPs shall be designed to provide adequate storage to accommodate
the post-development first flush design storm (1 year 24 storm) volume with
outlet and overflow controls to convey runoff larger than the first flush design
storm volume safely to a natural outfall.

e. In areas where runoff release rates are specified under the reqguirements of
Section 302, regardless of the specified release rate percentage, if infiftration
BMPs are intended, they shall be designed to, as a minimum:






(7) Wet ponds shall have a deep water zone to encourage gravity settling of
suspended fines, and prevent stagnation and possible eutrophication.

(8) Wet ponds shall be capable of being substantially drained by gravity flow.
Where possible, wet ponds shall be equipped with a manually operated —
drain that can be secured against unauthorized operation.

(9) A planting plan shail be developed for the wet pond, showing all proposed
aquatic, emergent, and upland plantings.

(10) Wet ponds shall be designed to discourage use by Canada geese.
Technigues employed shall include the following:

(a) Eliminatior of straight shorelines, islands, and peninsulas;
(b} Placement of walking paths (where applicable) along the shoreling;

(¢) Placement of grassed areas (i.e. playing fields) at least 450 feet
from the water surface;

(d) Vegetative barriers;
(e} Rock barriers;
(f)  Installation of tall trees within 10 feet of the water surface;
(@) Use of ground covers not palatable to Canada geese.
b.  Artificial Wetland BMPs shall meet the following requirements:

(1} Artificial wetlands shall be constructed on hydric or wet soils and/or soils
which have an infiltration rate of less than 0.2 inches/hour.

(2} Runcff entering artificial wetlands shall be filtered through a sediment
removal device before entering the wetland.

{3) A planting plan shall be developed for the artificial wetland showing all
proposed aquatic, emergent, and upland plantings. The planting plan
shall be developed to provide a diversity of species resulting in a dense
stand of wetland vegetation.

(4} At least 75% of the surface area of the wetland shall be developed as a
shallow water emergent wetland, with a water depth of less than 12" The
reminder shall be constructed as open-water with depths between 2 fest
and 4 feet.

4. Minimum first flush detention/dual purpose BMPs

a.  Minimum first flush detention/dual purpose detention basin BMPs shail he
designed to meet the following requirements:






based on the NRCS soil cover complex method. Table 3-2 summarizes acceptable
computation methods. It is assumed that all methods will be selected by the design
professional based on the individual limitations and suitability of each method for a
particular site.

The municipality may approve the use of the Rational Method to estimate peak discharges
from drainage areas that contain less than 200 acres.

Table 3-2. Acceptable Computation Methodologies For Stormwater Management Plans

METHOD METHOD APPLICABILITY
DEVELOPED BY
TR-20 or commercial package USDA - NRCS When use of full model is
based on TR-20 desirable or necessary
TR-55 or commercial package USDA - NRCS Applicable for plans within the
Lased on TR-55 C modals limitations
HEC - 1 U.S. Army Corps of When full model is desirable
Engineers or necessary
PSRM Penn state Univ. When full model is desirable
or, necessary
Rational Method or commercial Emil Kuiching {1889) For sites less than 200 acres
package based on Rational When approved by the
Method municipality
Other methods Various As approved by the municipal
engineer

B.  All calculations consistent with this Ordinance using the soil cover complex method shall
use the appropriate design rainfall depths for the various return period storms presented
in Table 3-1 of this ordinance. [f a hydrologic computer modei such as PSRM or HEC-1 is
used for stormwater runoff calculations, then the duration of rainfall shall be 24 hours.
The NRCS 'S' curve shown in Figure A-1, Appendix A of this Ordinance shall be used for
the rainfall distribution.

C. For the purposes of predevelopment flow rate determination, farm field or disturbed earth
pre-development cover conditions of a site or portions of a site, and existing man-made
impervious surface shall be considered as “meadow” when developing “cover complex”
calculations.

D.  All calculations using the Raticnal Method shall use rainfall intensities consistent with
appropriate times of concentration for overland flow and return periods from the Design
Storm Curves from PA Department of Transportation Design Rainfall Curves (1986)
{Figure A-2). Times of concentration for overland flow shali be calculated using the
methodology presented in Chapter 3 of Urban Hydrology for Small Watersheds, NRCS,
TR-55 (as amended or replaced from time to time by NRCS). Times of concentration for
channel and pipe flow shall be computed using Manning's equation.

E. Runoff Curve Numbers (CN) for hoth existing and proposed conditions to be used in the
soil cover complex method shall be obtained from Table A-2 in Appendix A of this
Crdinance.

F. Runoff coefficients {c) for both existing and proposed conditions for use in the Rational
method shall be obtained from Table A-3 in Appendix A of this Crdinance.
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Re, = (8) (Ry) (A)
12
Re, = Recharge Volume
A = Area in acres (developed area)
Ry = 0.05 + 0.009() is the percent of impervious cover (example: |
= 50 for 50 percent impervious cover)

S is the Soil Specific Recharge factor and varies according to soil type, as follows:

Hydrologic Soil Group Soil Specific Recharge Factor (S)
A 0.38
B 0.26
C 0.14
D 0.07

Structural stormwater managenient facilities which provide treatment and recharge of the -
required Recharge Volume wiil be designed as part of stormwater management facility
which incorporates groundwater recharge BMP's as a primary benefit of using that facility,
in accordance with design specifications contained in “Pennsylvania Handbook of Best
Management Practices for Developing Areas”, 1998.

All stormwater runoff calculations/reports and design of stormwater management facilities
shall be prepared by a registered Professional Engineer licensed in the Commonweaith of
Pennsylvania.

Section 306. Standards During Land Disturbance

A

Whenever vegetation and topography are to be disturbed, such activity must be in
conformance with Chapter 102, Title 25, Rules and Regulations, Part 1, Commonwealth of
Pennsylvania, Department of Environmental Protection, Subpart C, protection of Natural
Resources, Aricle 11, Water Resources, Chapter 102, “Erosion Control,” and in
accordance with the Bucks Conservation District and the standards and specifications of
the Municipality.

Additional erosion and sedimentation control design standards and criteria that must be
applied where infiltration BMPs are proposed include the following:

1.  Areas proposed for infiltration BMPs shall be protected from sedimentation and
compaction during the construction phase, so as to maintain their maximum
infiltration capacity.

2. Infiltration BMPs shall not be constructed nor receive runoff uniil the entire
contributory drainage area to the infiltration BMP has received final stabilization.

Peak discharges and discharge volumes from the site shall comply with the appropriate
sections above, with the following additions:

1. For purposes of calculating required detention storage during land disturbance, peak
discharges and discharge volumes shall be calculated based upon the runcff
coefficients for bare soils during the maximum period and extent of disturbance which
shall be clearing, indicated on the development plan. Controls shalt insure that the
difference in volume and rate of peak discharges before disturbance and during shall
not exceed those peak discharges and discharge volumes required in Section 303 of
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ARTICLE IV. STORMWATER MANAGEMENT PLAN REQUIREMENTS
Section 401. General Require'ments

For any of the activities regulated by this Ordinance, the final approval of subdivision and/or
land development plans, the issuance of any building or occupancy permit, or the
commencement of any land disturbance activity may not proceed until the property owner or
developer or his/her agent has received written approval of a stormwater management plan
from the municipality.

Section 402. Stormwater Management Plan Contents

The stormwater management plan shall consist of all applicable calculations, maps, and plans.
A note on the maps shall refer to the associated computations and erosion and sedimentation
control plan by title and date. The cover sheet of the computations and ercsion and
sedimentation control plan shall refer to the associated maps hy titie and date  Ail stormwater
management plan materials shall be submitied to the municipality in a format that is clear,
concise, legible, neat, and well organized; otherwise, the stormwater management plan shall be
disapproved and returned to the applicant.

The following items shall be included in the stormwater management plan:

A, A feasibility analysis that evaluates the potential application of infiltration, flow attenuation,
bioretention, wetland, or wet pond BMPs must be submitted with the stormwater
management plans required in Article 1V for those developments not intending the use of
such facilities. This analysis shall provide:

1. A general assessment of the anticipated additional runoff based on the design storm
and post-development condition and utilizing the calculatiocn procedures required in
Section 305;

2. indication of drainage areas on the development site resulting in impervious,
pervious, and rooftop runoff;

3.  indication of type of land use (residential, non-residential) generating the impervious
surface runoff,

4. delineation of soils on the site from the SCS, Soil Survey of Bucks and Philadeiphia
Counties and onsite soil study. Soil study shall be conducted by a soil scientist and
shall include sufficient probes/deep holes to evaluate application of BMPs;

5. indication of soiis generally suitable for infiltration and/or wet pond/artificial wetland
BMPs as shown in the table entitled: "General Soil Suitability for Infiltration, Wet
Pond and Artificial Wetland Best Management Practices With Consideration to
Runoff Point of Origin and Land Use Type", including specification of those soils
requiring medifications:

6. calcuiated acreage of suitable soils for infiltration BMPs and wet pond or artificial
wetland BMPs and percentage of suitable soils based on total site acreage;

7. calculated acreage of suifable soils for infiltration BMPs and wet pond or artificial
wetland BMPs made unavailable due to proposed development layout and
justification that aiternative development layout which would reduce impact on
suitable soil availability is unfeasible;
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2.

3.

General description of permanent stormwater management techniques, inciuding
construction specifications of the materials to be used for stormwater management
facilities.

Complete hydrologic, hydraulic, and structural computations for all stormwater
management facilities.

E. Map(s) of the project area shall be submitted on 24-inch x 36-inch sheets and shall be
prepared in a form that meets the requirements for recording at the offices of the Recorder
of Deeds of Bucks County. The contents of the maps(s) shall include, but not be limited to:

1.

10.

11.

12.

13.
14.

15,

18.

17.
18.

The location of the project relative to highways, municipalities, or other identifiable
landmarks.

Existing contours at intervals of 2 feet. In areas of steep slopes (greater than 25
percent), 5 feet contours may be used.

Existing streams, iakes, ponds, or cther bodies of water within the project area.

Other physical features including flood hazard boundaries, sinkholes, streams, existing
drainage courses, wetlands, areas of natural vegetation to be preserved, and the total
extent of the upstream area draining through the site.

The locations of all existing and proposed utilities, sanitary sewers, and water lines
located on the site and/or within 50 feet of property lines.

An overlay showing soil names and boundaries. This overlay shall include a table on
the map showing the recharge capabilities of each soil represented onsite in inches per
hour and describe their recharge or infiltration capabilities.

Proposed changes to the {and surface and vegetative cover, including the type and
amount of impervious area that would be added.

Proposed structures, roads, paved areas, and buildings. Where pervious pavement is
proposed for parking lots, recreational facilities, non-dedicated streets, or other areas,
pavement construction specifications shall be noted on the plan.

Final contours at intervals at 2 feet. In areas of steep slopes (greater than 25 percent),
5-feet contour intervals may be used,

The name of the development, the name and address of the owner of the property, and
the name of the individual or firm preparing the plan.

The date of submission.

A graphic and written scale of one (1) inch eguals no more than fifty (50) feet. For
tracts of twenty (20) acres or more, the scale may be one (1) inch equals no more than
one hundred (100) feet.

A North arrow.

The total tract boundary and size with distances marked to the nearest foot and
bearings to the nearest degree.

Existing and proposed land use(s).

A key map showing all existing man-made features beyond the property boundary that
may be affected by the project.

Horizontal and vertical profiles of all open channels, including hydraulic capacity.
Overland drainage paths.
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Section 403. Plan Submission

For all activities regulated by this ordinance, the steps below shall be foltowed for submission.,
For any activities that require a PADEP joint permit application and reguiated under Chapter
105 (Dam Safety and Waterway Management) or Chapter 108 (Floodplain Management) of
PADEP's Rules and Regulations, require a PADOT highway occupancy permit, or require any
other permit under applicable local, state, or federal regulations, the permit(s} shall be part of
the plan.

A. The stormwater management plan shall be submitted by the developer as part of the
Preliminary plan submission for the regulated activity.

B. A minimum of three (3) copies of the stormwater management plan shall be submitted.
C. Distribution of the stormwater management plan will be as foliows:

1. Cne (1) copy-to the municipality accompanied by the requisite municipal review fee,
as specified in this Ordinance.

2. Two (2) copies to the Municipal Engineer.

Section 404. Stormwater Management Plan Review

A.  The Municipal Engineer shall review the stormwater management plan for consistency
with the adopted Watershed Act 167 Stormwater Management Pian and appiicabie
municipal ordinances. The municipality shall require receipt of a complete plan, as
specified in this COrdinance.

B.  The Municipal Engineer shall review the stormwater management plan for any subdivision
or iand development against the Subdivision and Land Development Crdinance provisions
not superseded by this Ordinance.

C. For activities regulated by this Ordinance, the Municipal Engineer shall notify the
municipality in writing, within 45 calendar days of receipt, whether the stormwater
management plan is consistent with the adopted Watershed Act 167 Stormwater
Management Plan. A copy of the Municipal Engineer’s review letter shall be forwarded to
the developer.

D. Any disapproved stormwater management plans may be revised by the developer and
resubmitted consistent with this Ordinance.

E. For regulated activities specified in Sections 104.C and 104.D of this Ordinance, the
Municipal Engineer shall notify the Municipal Building Permit Officer in writing, within a
time frame consistent with the Building Code and/or Subdivision and Land Development
Ordinance, whether the stormwater management pian is consistent with the adopted
Watershed Act 167 Stormwater Management Plan and forward a copy of the review letter
to the developer. Any disapproved stormwater management plan may be revised by the
developer and resubmitted consistent with this ordinance.

F.  The municipality shall not approve any subdivision or land development for regulated
activities specified in Sections 104.A and 104.B of this Ordinance if the stormwater
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ARTICLE V. INSPECTIONS

Section 501. Schedule of Inspections

A

The Municipal Engineer or his assignee shall inspect all phases of the installation of the
permanent stormwater management facilities.

During any stage of the work, if the Municipal Engineer determines that temporary or
permanent erosion and sedimentation control or stormwater management facilities are not
being installed in accordance with the approved stormwater management plan, the
municipality shall revoke any existing permits until a revised stormwater management plan
is submitted and approved, as specified in this Ordinance.






ARTICLE VI. FEES AND EXPENSES

Section 601. Stormwater Management Plan Review Fee

The Municipality shall establish a review fee schedule by Resolution of the governing body to
defray review costs incurred by the municipality, any outside review agencies or entities
necessary to review submitted plans, and the municipal engineer. The municipality shall
periodically update the review fee scheduie to ensure that review costs are adequately
reimbursed. The applicant shall pay all fees.

Section 602. Expenses Covered by Fees

The fees required by this Crdinance shall, at a minimum, cover the following:

A

B.

Administrative costs.

Review of the stormwater management plan by the municipality and the Municipal
Engineer.

Site inspections by the municipal staff and/or Municipal Engineer.

Inspection of stormwater management facilities and stormwater management
improvements during construction.

Final inspection upon completion of the stormwater management faciliities and
stormwater management improvements presented in the stormwater management plan.

Any additional work required to enforce any permit provisians regulated by this

Ordinance, correct violations, and ensure proper completion of stipuiated remedial
actions.
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ARTICLE VII. MAINTENANCE RESPONSIBILITY

Section 701. Performance Guarantee

The appilicant shall provide a financial guarantee to the municipality for the timely installation
and proper construction of all stormwater management controls as required by the approved
stormwater management plan and this Ordinance equal to the full construction cost of the
required controls plus construction contingency and construction inspection costs.

Section 702. Maintenance Responsibilities

A,

The stormwater management pian for the development site shall contain an operation and
maintenance plan prepared by the design engineer. The operation and maintenance plan
shall outline required routine maintenance actions and schedules necessary to insure
proper operation of the facility(ies).

The stormwater management plan for the development site shall establish responsibilities
for the continuing operation and maintenance of all proposed stormwater control facilities,
consistent with the following principles:

1. If a development consists of structures or lots that are to be separately owned and in
which streets, sewers, and other public improvements are to be dedicated to the
municipality, stormwater control facilities may also be dedicated to and maintained by
the municipality, if accepted by the municipality.

2. If a development site is to be maintained in a single ownership or if sewers and other
public improvements are to be privately owned and maintained, then the ownership
and maintenance of stormwater contro! facilities shall be the responsibility of the owner
or private management entity.

The governing body, upon recommendation of the Municipal Engineer, shail make the
final determination on the continuing maintenance responsibilities prior to final approval of
the stormwater management plan. The governing body reserves the right to accept the
ownership and operating responsibility for any or all of the stormwater management
controis.

Section 703. Maintenance Agreement for Privately Owned Stormwater Facilities

A,

Prior to final approval of the stormwater management plan, the property owner shall sign
and record a maintenance agreement covering all stormwater control facilities that are to be
privately owned.

Other items may be included in the agreement where determined necessary to guarantee
the satisfactory maintenance of all facilities. The maintenance agreement shall be subject
to the review and approval of the Municipal Soficitor and governing body.

Section 704. Municipal Stormwater Maintenance Fund

A,

If stormwater facilities are accepted by the municipality for dedication, persons installing
stormwater storage facilities shall be required to pay a specified amount to the Municipal
Stormwater Maintenance Fund to defray costs of periodic inspections and maintenance

9






ARTICLE VIIl. ENFORCEMENT AND PENALTIES
Section 801. Right-of-Entry

Upon presentation of proper credentials, duly authorized representatives of the municipality may
enter at reasonable times upon any property within the municipality to inspect the condition of
the stormwater structures and facilities in regard to any aspect regulated by this Ordinance.

Section 802. Notification

In the event that a person fails to comply with the requirements of this Ordinance, or fails to
conform to the requirements of any permit issued hereunder, the municipality shall provide
written notification of the violation. Such notification shall set forth the nature of the violation(s)
and establish a time limit for correction of these violations(s). Failure to comply within the time
specified shall subject such person to the penalty provision of this Ordinance. All such penaities
shall be deemed cumulative. In addition the municipality may pursue any and aii other
remedies. It shall be the responsibility of the owner of the real property on which any regulated
activity is proposed to occur, is occurring, or has cccurred, to comply with the terms and
conditions of this Ordinance.

Section 803. Enforcement

The governing body is hereby authorized and directed to enforce all of the provisions of this
Ordinance. All inspections regarding compliance with the stormwater management plan shall
be the responsibility of the Municipal Engineer or other qualified perscons designated by the
municipality as directed by the Board of Supervisors.

A. A set of design plans approved by the municipality shall be on file at the site throughout
the duration of the construction activity. Periodic inspections may be made by the
municipality or designee during construction.

B. Adherence to approved plan

It shall be unlawful for any person, firm, or corporation to undertake any regulated activity
under Section 104 on any property except as provided for in the approved stormwater
management plan and pursuant to the requirements of this Ordinance. It shall be unlawful
to alter or remove any control structure required by the stormwater management pian
pursuant to this Ordinance or to aliow the property to remain in a condition which does not
conform to the approved stormwater management plan.

C.  Atthe completion of the project, and as a prerequisite for the release of the performance
guarantee, the owner or his representatives shall:

1. Provide a certification of completion from a professional engineer verifying that all
permanent facilities have been constructed according to the plans and specifications
and approved revisions thereto.

2. Provide one reproducible and {wo paper prints of as-built drawings.

D.  After receipt of the certification by the municipality, a final inspecticn shall be conducted
by the governing body or its designee to certify compliance with this Ordinance.

41






in addition, the municipality, through its solicitor, may institute injunctive, mandamus or any
other appropriate action or proceeding at law or in equity for the enforcement of this
Ordinance. Any court of competent jurisdiction shall have the right to issue restraining
orders, temporary or permanent injunctions, mandamus or other appropriate forms of
remedy or relief.

Section 806. Appeals

A

Any person aggrieved by any action of the municipality or its designee, relevant the
provisions of this Ordinance, may appeal to the Zoning Hearing Board within thirty (30)
days of that action.

Any person aggrieved by any decision of the Zoning Hearing Board, relevant to the
provisions of this Ordinance, may appeai to the County Court of Common Pleas in the
county where the activity has taken place within thirty (30) days of the Zoning Hearing
Board's deciston.
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APPENDIX A
STORMWATER MANAGEMENT DESIGN CRITERIA







FIGURE A-2,
PENNDOT STORM INTENSITY-DURATION-FREQUENCY CURVE, REGION 4
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TABLE A-2, CONTINUED

Runoff curve numbers for cultivated agriculturai lands!

Curve numbers for

Cover description hydrologic soil group—

Hydrologic

Cover type Treatment? condition? A B c D
Fuallow Bure soil - T g6 91 94
Crop residue cover (CR) Poar 76 85 0 93

Good 74 83 88 90

Row crops Straight row (SR) Poor 72 §1 88 91
Good 67 T8 85 89

SR + CR Poor 71 80 87 90

Good 4 73 82 85

Contoured (C) Poor 70 79 84 8

Good 65 5 82 86

C +CR Poor 69 18 83 T

Good 64 T 81 35

Contoured & terraced (C&T) Poor 66 K] 80 &2

Good 62 71 8 81

C&T + CR Poor 65 3 79 81

Good g6l - 0 1 8o
Small grain SR Poor 65 76 84 8’
Grood 63 75 88 87

SR + CR Poor 64 7o 86

Good &0 72 80 84

c Poor 63 74 82 8

Good 61 3 81 8

C +CR Poor 62 73 81 84

Good 60 72 80 83

C&T Poor 61 72 79 82

Good 59 0 8 81

C&T « CR Poor 60 71 78 8l

Good 38 69 i 80

Close-seeded SR Poor 66 red a5 89
or broadeast Good 58 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 T8 B3
mesdow caT Poor 63 73 80 83
Good 51 67 76 80

YAveruge runofl condition. and I, = 0.23.
*Crupr renicue cover upplien ondy iF residue i< on at lent 3% of the surface throughout the year.
AHysdrulogie condition ix buwsd or combination of fuctors thut affect infiltrution whd runoff, including (4} denzity und canopy of vegewtive
wrens, (b wmaunt of vearrouned cver, (o} amount of prass or cleseveeder] legumes in retations, (d) percent of 1esidue cover on the Jund sur-
lace Gronxl 2 205, and (e) tlegmree of surface roughness.

Hoos: Factor inpair infiitrution and vend to increase runafl,

(el Fucturs encourage avevge und better thun everyre infiltration and tend to devresse runuff,

(210-V1.TR-55, Second Ed., June 1986)
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TABLE A-2. CONTINUED

Runeff curve numbers for arid and semiarid rangelands’

Curve numbers for

Cover description hydrologic sail group-

Hydrologie _
Cover type condition? A3 B C

Herbaceous—mixture of grass, weeds, and Poor 80 87 98
low-growing brush, with brush the Fair 71 81 89
mirior element, Good 62 Ly 85
QOak-aspen--mountain brush mixture of cak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 &7 63
and cther brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 &8
grass understory. Fair 38 73 80
Good 41 61 Tl
Sagebrush with grass understory. Poor 67 80 85
" Fair 51 63 T0
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creasotebush, blackbrush, bursage, Fajr 55 72 81 86
Good 49 68 79 84"

pele verde, mesquite, and cactus.

fAverige runoff condition, and 1, « 023, For runge in humid regions, use tuble 22,
#'oure< 80 ground cover (litter. gmuss, and brush overstory).

Fair: 30 to 707 ground cover.

traml: >T0% ground cover.

*Curve numbers fur group A have been developed only for desert shrub,

(210-V1-TR-55, Second Ed., June 1986)

Tohickon Creek Watershed Stormwater Management Plan—Volume I






TABLE A<4.
MANNING ROUGHNESS COEFFICIENTS

Values of n to Be Used with the Manning IEquation

Surface Best Good Fair | Bad

Uncoated cast-iron pipe............... 0.012 (0.013 [0.014 (0.015
Coated cast-iron pipe. .. .............. 0.011 |0.012* |0.013"*
Commercial wrought-iron pipe, black.. 0.012 |0.013 )0.014 (0.015
Commercial wrought-iron pipe, zalvu-

nized ... ... : ee.-.] 0.013 [0.0614 |[0.015 |[0.017
Smooth brass and glrss pipe. .......... 0.008 1]0.010 (0.011 (D.013
Smooth lockbar and welded “OD ™ pipe| 0.01C¢ |0.011* 10.013°
Riveted and apiral steelpipe........... 0.013 (0.015* |0.0Q17"
Vitrified sewer pipe....-veeooevn oo { 9017 }[0.013° Jo.015 Jo.017
Common clay drainage tile............ 0.011 {0.012* |0.014"* |0.017
Glazed brickwork. ................... 0.011 10.012 |0.013* (0.015
Brick in cement mortar; brick sewers...| 0.0i2 |0.013 [0.015* |0.017
Neat coment surfaces................. 0.010 J0.011 |0.012 1]0.013
Cement mortar surfaces.............. ¢.011 [0.012 [0.013" [0.015
Concrete pipe. ... ..o, 0.012 (0.013 [0.015"* [0.016

Wood stave pipe.......vevccnneainn. 0.010 [0.011 }0.012 |0.013
Plank Flumes: '

Planed..........coiviiirnnenrnnn 0.010 [0.012* [0.013 |0.014

Unplaned..... e et atadr e aaan Q.011 |0.013* |0.014 |0.015

Withbattens..........cvvuvinnnnn. 0.012 [0.015* 10.016
Conecrete-lined channels............... 0.012 [0.014* [0.016* [0.018
Cement-rubble surface................ 0.017 |0.020 |0.025 10.030
Dry-rubble surface. .................. 0.025 [0.030 {0.033 |0.035
Dressed-ashlar surface. ............... 0.013 |0.014 |0.015 |0.017
Semicircular metal flumes, smooth. . 0.011 1{0.012 10.013 [0.0156

Semicircular metal flumes, corrugat.ed -0.0225 |0.0256 |0.0275 [0.030
Canals and Ditches:

Earth, straight and uniform......... 0.017 [0.020 [0.0225%10.025
Rock cuta smooth and uniform...... 0.025 0.030 (0.033* |0.035
Rock cuta jagged and irregular...... 0.035 |0.040 |0.045
Winding sluggish canals.. ..o 0.0225 |0.025° 10.0275 |0.030
Dredge eart. channels............. 0.025 [0.0275%|0.030 |0.033
Canals with rough stony beds, weeds ‘

on earth banks. . ................ 0.025 (0.030 [0.035* {0.040
Earth bottom, rubble sides. ......... 0.028 |0.030* |0.033* |0.035

Natura! Stream Channels:
(1) Clean, straight bank, {ull stage, no

rifts or deep pools............... 0.025 |0.0275 {0.030 |0.033
(2) Same as (1), but some weeds and

(] 2] 1 1T N 0.030 10.033 °|0.035 [0.040
{3) Wmdmg, some pools ‘and shoals,

clean........ccoinnvnininann 0.033 [0.035 )0.040 [0.045

(4) Bame as 3), lower atagee. more
inefiective slope and sections.......| 0.040 -0.045 [0.050 1}0.055

(5) Same as (3), some weeds and

etones, .......... vee..] 0.035 [0.040 [0.045 |0.050
(6) Bame as (4), st.ony ‘sections.......| 0.045 |0.050 {0.055 |0.060
(7) Sluggish river reaches, rather

weedy or with very deep pools... 0.050 |0.080 {0.070 |0.080
(8) Very weedy reaches, ,........... 0.075 10.100 |[0.125 (0.150

* Values commonly used in designing.

Tohickon Creck Watershed Stormwater Management Plan——Volume 11
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APPENDIX C
PLANT LISTS FOR WETLAND MANAGEMENT







Tahle C-2 Aquatic and Wetland Plants That Can Be Used in Constructed Wetlands.

Vegetative
Growth/Spread Growth
Plant Species Common Name Growth Form Persistence Rate Method Spacing Propagules Habitat Shade Tolerance Wildiife Benefits Water Regime Salinity Tolerance
Acer negundo Box elder Tree Perennial; deciduous| Fast; 4.5tc 6m /5 yrs Container Forested wetlands Fult sun Songbirds; waterbirds;  [lrregular to regular Fresh water; resistant to
small mammals Inundation er saturation |salt water )
Acer rubrum Red maple Tree Perennial; deciduous| Medium to fast; Sto 7 Seed; whip; bare root | Fresh marsh; swamp; Partial shade Gamebirds; songbirds; (irreguiar to seasonally  |Fresh water; < 0.5 ppt
m/ 10 yrs affuvial woods hrowsers linundated ar saturatad
Acorus calamus Swaet fiag Emaergent; Perennial; Moderate; 15 cmfyr Ahizome 0.3t00.8mQ.C. | Rhizome; bare root Fresh to brackish Partial shadg Waterfowl; muskrat Regular to permanent Fresh to brackish; < 10
herbaceous nonpersistent plant marshes - inundation; < 15 em ppt
Alnus serrulafa Smooth alder Shrub Perennial; deciduos Rapid; 60 cm/fyr Container Fresh marshes and Full sun Songbirds; gamebirds;  |Seasonal to regular Fresh water; < 0.5 ppt
SWRMPS ducks; woodeock; inundation; up {o 7 cm
blackbirds; beaver
Carex spp. Sedges Emergent; Perannial; Slow to rapid Rhizome 015t 1.8 m O.C. | Seed; bare root plant Frash marshes; Fuil shade to full sun |Rails; sparows; snipe;  Hrregularly to permanently |Fresh water; <0.5 ppt
herbaceous nonpersistent swamps; lake edges songbirds; ducks; moose Jinundated; <015 em
Cepahianthus Buttonbush Shrub Perennial; deciduous| Medium: 30 to &0 Seedling; bare Fresh marshes:; Full shade to full sun [Ducks; deer; rails; Irreguiar to permanent  |Fresh water; tolerates
occidentalis omiyr rootplant swamps; edge of blackbirds; muskrats; inundation; up 1o 90 cm  |infrequent salt water
ponds heaver
Ceratophytium Coontail Submerged aquatic Perennial Rapid Fragmantation Whole Plant Lakes; Slow Streams Ducks; coots; gesse; Regular to permanant Fresh water; <0.05 ppt
demersum grebes; swans; inundation; 0.3t0 1.5 m
marshbirds; muskrats
Cyperus esculenius Chufa Emergent Perrental; Rapid Rhizeme Seead; tuber Fresh marshes; wet Full sun Waterfowt; songhirds; irregular to regular Fresh water; <0.5 ppt
herbacecus nonpersistent meadows small mammals inundation; <0.3 m
Ejchhornia crassipes Water hyacinth Non-rooted fioating Perennial; Rapid Stolons Whole plants Frash water ponds and Full sun Coots; cover for Permanent inundation Fresh water; < 0.5 ppt
aquatic nonpersistent sluggish streams inverisbrates and fish
Hydrocotyle Water-pennywort Emergent to Perepnial; Rapid Stolons or Bare root plant; whole | Shorelines; shallaw Partial shade Wildfowl; waterfow! Regufar to permanent Fresh water; <0.5 ppt
umbedliaia floating; nonpersistent rhizomes plant marshas inundation;<30 cm
harbaceous
i{ris versicolor Blue flag Emeérgent; Perenniai; Slow, <60 cmfyr Bulb 0.15t0 0.45 m O.C. | Seed; bulb; bare root Marshes; wat Partial shade Muskrat; wildfowl; marsh [Regular to psrmanent Fresh to moderately
herbaceous nonpersistent plant meadows; Swamps birds inundation; <15 cm brackish
Juncus effusus Soft rush Emergent; Perennial; persistent Silow; <6 cmiyr Rhizome 0.15t0 0.45m O.C.| Seed; rhizome; bare Marshes; shrub Full sun Wildfowl; marshbirds; Ragular to permanent Fresh water; <0.5 ppt
' herbaceous reot plant swamps; wet meadows songbirds; waterfow! inundation; <30 cm
Lemna minor Cammon duckweed | Non-rooted floating Perannial; Rapid IEragmentation Whole plant Lakes and ponds Partial shade Ducks; gallinules; coots; |Permanent inundation Fresh water; <0.05 ppt
aguatic nonpersistent rails; geese; beaver;
muskrat; small mammals
Nuphar luteum Spatterdock Rooted floating to’ Perennial; Slow; <6 cmfyr Rhizome 01510 G.45m O.C. Bare root plant Marshas; swamps; Partial shade Ducks; muskrat; fish Regular to permanent Fresh water to
emargent; nonpersistent pands inundation; up to 1.8 m  [infrequent brackish
) _ herbacecus
Nymphea odorata Fragent water [y Rooted fleating Perennial; Rhizome . Bare root seedling Ponds and lakes Fartial shada Cranes; ducks; beaver; |Permanentinundaffons;  |Fresh water: <0.05 ppt
aquatic nonparsistent muskrat; moose 03t 0.9m
Nyssa syivatica Black gum Tree Perennial; deciducus Slow Suckers Seed; bara root plant Forested wetiands; Partizi shade Ducks; woodpeckers; rregular to permanaent  |Fresh water to
Inundation

SWamps

songbirds; aquatic
furbearers

infrequent brackish







Table C-2(cont.}. Aquatic and Wetland Plants That Can Be Used in Constructed Wetlands.

Vegetative
! Growth/Spread Growth
Plant Species Common Name Growth Form Persistence Rate Method Spacing Propagules Habitat Shade Tolerance Wildlite Benefits Water Regime Salinity Tolerance
Pontfederia cordata Pickerelwead Emergent Perennial; Moderate; 15 crivyr Rhizome 03tc09m0O.C. Rhizome; bare root Fresh to brackish Partial shade Duicks; muskrat; fish Reguiar to permanent; up|Fresh to moderately
herbaceous nonpersistent plant marshes; edges of tc 30 cm brackish; up to 3 ppt
ponds
Populus deltoides Eastern cottonwood Tree Perennial; deciducus] Fast; 1.2 to 1.5 miyr Bare rcot plant; Forested wetlands Full sun Giamebirds; songbirds;  |Seasonal inundation or  |Fresh watar to
container watarfowl; aquatic saturation infrequant brackish
furbearers; browsers
Pofamogeton Long-leaved pond | Rocted submerged Perrenial; Rapid Rhizame 0.610 1.8 m O.C. | Seed; bare roct plant | Streams; lakes; ponds Waterfowl; marshbirds; |Regular to permanent Fresh water; <0.05 ppt
nodosus weed aquatic nonpersistent ) shorabirds; aquatic inundation; 0.3to 1.8 m
furbearers; moose; fish
Quercus blcolor Swamp white oak Tree Perennial; deciduous| Fast; 0.4 to 0.6 miyr Bare root plant; Forested wetlands Partial shade Waterfowl; marshbirds; [imegular to seasonal Fraesh water to
container shorebirds; gamebirds;  [inundation or saturation  |infrequent brackish
songbirds; mammals
Rosa palustris Swamp rose Shrub Ferennial; deciducus Container Fresh marshes: shrub Full sun Songbirds; gamebirds Irregular to regular soll  |Fresh water; < 0.5 ppt
swamps saturation
Sagittaria latifolia Duck potato Emergent; Perennial; Rapid; > 30 cm/yr Runners; tubers | 0.6to 1.8 m O.C. | Tuber; bare root plant Fresh marshes; Partial shade Ducks; swans; rails; Regular to permanent Fresh watar; <0.5 ppt
herbaceous nonparsistent swamps; edge of muskrats; beaver inundation; up to 60 cm
_ ponds
Salix nigra Black willow Tree Perennial; deciduous| Fast; 0.8 to 1.8 mfyr Suckers Bare root; container Fresh marshes; Full sun Gamebirds; ducks; Irreguiar fo permanent Fresh water; < 0.5 ppt
sSwamps songbirds; woodpeckers; |Inundation
. aquatic mammals
Scirpus acutus Hardstem bulrush Emergent; Perennial; parsistent Rapid Rhizome 0.2t01.8mO.LC, Seed; rhizome Fresh tobrackish Full sun Ducks; geese; swans; Regular to permansnt; up|Fresh to brackish
herbaceous marshes cranes; shorebirds; raits; |to 90 cm
snipe; muskrats; fish
Scirpus americanus Clney's bulrush Emergent; Perennial; semi- Rapid; > 30 cmfyr Rhizoma 0.6t 1.8mO.C. Rhizome; bare root Brackish and alkali Full sun Ducks; geese; swans; Regular to permanent Fresh to brackish water;
herbaceous persistent ' plant marshes cranes; shorebirds; rails; |inundation; up to 30 cm  |up to 15 ppt
. snipe; muskrats; fish
Scirpus cyperinus Wool grass Emergent; Perennial; persistent| Moderate; 15 cmiyr Rhizome 0.3t00.3mO.C. Rhizome; bare root | Fresh marshes; wet Full sun Ducks; geese; swans; Irregular to seasonal Fresh water; < 0.5 ppt
herbaceous piant meadows; sloughs; cranes; shorebirds; rails; |inundation
: swamps snipe; muskrats; fish .
Sclrpus vafidus Soft stem bulrush Emargent; Perennial; persistent| Rapid; > 30 crm/yr Rhizome 0610 1.8mO.C. Rhizome; bare roct Fresh and hrackish Full sun Ducks; geese; swans;  |Regular to parmanent Fresh to brackish water;
herbaceous plant marshes cranes; shorebirds; rells; |Inundation; upto 30cm  |up to 5 ppt
snlpe; muskrats; fish
Sparganium Giant bur-reed Emergent; Perennial; Rapid; > 30 cmyr Rhizorne 0.6t0 1.8 mO.C. Seed; rhizome; bare Marshes; swamps; Partial shade Ducks; swan; geese; RAegular to permansnt Fresh water; < 0.5 ppt
SUTYCErpUm herbacecus nonpersistent roct plant pond shorelings beaver; muskrat; inundation; up 16 30 cm
Taxodium distichum Bald cypress Tree Perennial; deciduous| Medium; 0.3 to G.6 Seed; bare root; Fresh water swamps; Partiat shade Perching and nesting site |irregular to permanent  |Fresh water; < 6.5 ppt
m/yr container pond and fake margins for birds inundation
Typha angustifolia | Narrow-leaved caftail Emergent; Perennial; persistent| Rapid; > 30 cmyr Rhizome 0.6tc1.8mO.C. | Rhizome; bare root Fresh and brackish Fuli sun Geese; ducks; muskrats; [krrsgular to permanent  |Fresh to brackish; up to
herbacecus plant marshes: pond edges beaver; blackbirds; fish  |inundation; up to 3¢ cm |15 ppt
Typha latifoiia Broad-leaved caftail Emergent; Perennisl; persistent| Rapid; » 30 cmiyr Rhizome 0.61.5m0O.C, Rhizome; bare root | Fresh marshes; pond Full sun Geess; ducks; muskrats; |Irregular to permanent  |Fresh water; < 0.5 ppt
herbacsaus plant marging beaver; blackbirds; fish  |inundation; up to 3¢ o

Source: Adapted with modiflcations from Thunhorst {1993},
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Table C-3 Ecological and Silvicultural Characteristlcs

Plant Name Region Wildiife Value Growth Rate Size Rooting |
c
= -
5 ElalB) || .|5B R
a|glZIZE|Eldlzl S8l B 1E)nw|:ln
2IEIZlI2lele]l Sl 2]l lD
Common Name vl |l l=sid]l> |w | =]l lalid]|yv
RIPARIAN CANOPY
Swamp white Cedar + + + [ + + shallow
[Bald cypress + |+ + + + shallow
iBlack wiilow =[| + [ + + + + shaliow
[IE. Cottonwood + |+ + + + shallow
l|Red Maple + ]+ [+ 4+ + | + v. shallow
+ |+ 1+ +
+ | + + + | + + shaliow
+ |+ ]+ + + + taproot
=/ +{ <+ + + - shaliow
+ | + + + + + v. shallow
+ | + + | + + shaliow
+ P+ P+ 3+ + + shaltlow
4 + 1+ 1+
+ ]+ 1+ ]+
+ |+ + + + + shatiow
+ | + + + + + shallow
+ |+ | +0+ + + + deap lateral
+ + + ] + + shallow
flAmerican beech + | + + + 1+ |+ shaliow
Sweelgum +1 + + + + deep taproot
Black walnut =] + | + + + + taproot
Bitternut hickory + | + (= -+ + |+ 8+ deep taproot
Persimmon + | + + + + | deep taproot
White ash =] + |+ + 4+ + shallow
ulin poplar + 0+ [ + + + | o+ + shallow/desp
hite oak =l + ]|+ +]+ + | + deep taproot
Red cak =] + | + + + + deep lateral
Basswood + | + + + + deep lateral
llamerican Holly
{IEastern Red Cedar + T+ 1 +1+ +
ISha bark hickery +] + 1 +
Smooth hickory + !+ ] + +
=]
RIPARIAN UNDERSTORY ol 9] o
ILELY l
Box eider =l + 1 +1+ + + deep lateral
ICommon alder + 1+ + + + shallow
Sweet bay + |+ + + + | deep latarai
Black Haw + | + + + + shallow
I Possumhaw =] +1]+ + + |+ + shallow
itch hazel + |+ + + + deep lataral
Shadblow + | + + + + shaliow
Pawpaw + + + o+ deep lateral
Hornheam + |+ § + + ¥ deep lateral
"%dbud + | + + + | + - shaliow
Flowering Dogwood + | + + + + shaflow
RIPARIAN SHRUBS
Buttonbush + )+ ]+ + + + shatlow
Pussy willow + | + + + + shallow
IISweet pepperbush + |+ + + | + + shaillow
“%amp azalea + | + + + + shallow
Winterberry + | + + + I + shallow
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APPENDIX D
STORMWATER MANAGEMENT PLAN APPLICATION AND FEE SCHEDULE







HILLTOWN TOV'NSHIP

[3 West Creamery Road
PO. Box 260
Hilitown, PA 18927-0260
(215) 453-6000  Fax (215) 453-1024

www.hilltown.org

HILLTOWN TOWNSHIP STORMWATER MANAGEMENT PLAN APPLICATION

A completed application form and fee must be submitted with three (3) copies of required associated
plans, and documents to Hillklown Township Municipal Building, 13 West Creamery Road, Hilltown, PA 18827,

Date:

Name of Development:

Tax Map Parcel No.:

Name of Applicant: Telephone No. ()

Mailing Address:

Name of Property Owner: Telephone No. ( )

Mailing Address:

Name of Design Engineer: Telephone No. { )

Mailing Address:

Type of development proposed: Residential Industrial Commercial Other
Total parcel size AC
Total amount of new impervious surface Sk

Minimum distance between proposed impervious surface and nearest downstream property boundary —
FT

Exemption of Stormwater Management Crdinance Requirements requested? Yes No

Checklist of Stormwater Management Plan Requirements:
Three (3) copies of plan (sighed and sealed by responsible engineer).

Three (3) copies of stormwater narrative and calculations (signed and sealed by responsible engineer).






RESOLUTION #
HILLTOWN TOWNSHIP, BUCKS COUNTY

BE {T RESOLVED THAT THE FOLLOWING FEES/ESCROWS SHALL BE
REQUIRED PURSUANT TO SECTION 801 OF THE HILLTOWN TOWNSHIP
STORMWATER MANAGEMENT ORDINANCE NO.

L. Plan Review: (per lot for Subdivision Applications)
Fee: $100.00
Escrow: $400.00 - for one to five lots

$100.00 - for each additional lot over five lots

1. Permitfinspection:

Fee: $25.00
Escrow: $200.00
ll. Stormwater Management Capital Fund Fee:

2,000 S.F. or less impervious surface:

more than 2,000 S.F. of impervious surface:

$500.00

$500.00 plus

30.50/S.F. of impervious
surface over 2,000 S.F.

All fees are non-refundable. The applicant shall be responsible to reimburse the Township for all costs
for plan review or administration/inspection which exceed the escrow amoumnt established by this resolution.
Any escrow remaining upon project completion will be returned to the applicant.

BE IT RESOLVED, by the Board of Supervisors of Hilitown Township, Bucks County, this day of

, 2002.

HILLTOWN TOWNSHIP
BOARD OF SUPERVISORS:

Mr. John Bender, Chairperson

Mr. Kenneth B. Bennington, Vice Chairperson

Ms. Betty P. Snyder, Member

ATTEST:

Mr. Greg Lippincott, Township Manager
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